Expression of hypoxia-associated proteins in sporadic medullary thyroid cancer is associated with desmoplastic stroma reaction and lymph node metastasis and may indicate somatic mutations in the VHL gene.
Medullary thyroid carcinomas (MTCs) are mostly aggressive but slowly growing malignant tumours that metastasize early to loco-regional lymph nodes. Desmoplastic stroma reaction is a strong risk factor associated with lymph node metastases. We evaluated immunohistochemically the expression of two hypoxia-associated proteins, carbonic anhydrase IX (CAIX) and hypoxia-induced factor 1α (HIF1α), and ki-67, intercellular matrix adhesion molecule E-cadherin and the stroma remodelling marker tenascin C in a series of 100 sporadic MTCs and corresponding lymph node metastases, if present. Moderate to strong expression of CAIX was seen in 53 cases, and of HIF1α in 51 cases, showing a strong correlation (p < 0.001; Spearman's coefficient of correlation, 0.59). Expression correlated with the degree of desmoplasia (pCAIX = 0.001 and pHIF1α = 0.001), with tenascin C expression (pCAIX = 0.001,pHIF1α = 0.038), with the ki-67 proliferation index (pCAIX = 0.001, pHIF1α = 0.001) and with the presence of lymph node metastases (pCAIX < 0.001 and pHIF1α = 0.007). The absence of membranous E-cadherin staining was significantly associated with the grade of desmoplasia, tenascin expression and lymph node metastases(p ≤ 0.05) but not with ki67 proliferation index or expression of hypoxia-associated factors. Expression of hypoxia-associated proteins was in most cases identical between primary tumours and lymph node metastases.Two cases showed strong uniform expression of CAIX and HIF1α in the primary tumour as well as in the lymph node metastases, and sequencing revealed mutations in the coding regions of the Von-Hippel–Lindau gene (VHL ).Our findings suggest that despite of the fact that MTCs have only slowly growth, tumour hypoxia plays an important role in the development of loco-regional metastases. Since traditional cytotoxic chemotherapy has only little effect on MTCs, targeting hypoxia-associated and -regulated proteins might be of benefit for patients.